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Method as an apparatus for continuous ho- 
mogenising or enrulsifi cation of liquid (1 as II), 
where liquid (1 as II) in an ultrasound chamber 
(1) with lamella* (2) or guiding plates (2), es- 
pecially placed in the outer edge or wall of the 
chamber (1), but also with even a placing in the 
field up to this, has been subjected a cinematic 
mechanical oeatmem as an example by stirring 
(3), and with a continuous flow of liquid, which 
has been guided past the surface of more ultra- 
sound transducers (4), where the transducers (4) 
are driven in a displaced succession (5), with a 
least one transducer (4) in shift, which is in rest. 




FOR TUB PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


IS 


{ notho 


9 


Slovenia 


AM 


Amronit 


FI 


Finland 


LT 




8K 


Stevafaa 


AT 


Auurh 


m 


Finite 


UJ 




SN 




AU 


Australia 


CA 


Oaten 


LV 


Unrts 


SZ 




AZ 


Axsbaljm 


OB 


Uatiod Kingdom 


MC 


Monaoo 


TP 


Chad 


BA 


Bosnia and ftciALguviaa 


CE 


Georjtfl 


MD 


Repobikrf Molder* 


TO 


Togo 


BB 


Bartado* 


OH 


Chani 


MC 




TJ 


Tajfcaaan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Ytajoelav 


TV 


Tujanoahnn 


BP 


Bnrthi Ruo 


GR 


Gtccct 




Republic of fctaucnonal 


TR 


Tartey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mall 


IT 


Trinidad and TobaajO 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Bnzil 


IL 


land 


MR 


Mavriomk 


uc 


Uganda 


BY 


Be torus 


IS 


tedtftd 


MW 


Malawi 


us 


UniaoiSaawof AJnerloa 


CA 


Canada 


IT 


ftary 


MX 


Mexico 


uz 




CF 


CcomJ African Republic 


JP 


Japan 


NE 


Nlftr 


VN 


VW Nam 


CC 


Congo 


KE 


Knaya 


NL 


Netherlands 


XV 


Yngotlavta 


CH 


SwtaorUad 


KG 


K^yigyuin 


NO 


Norway 


zw 




a 


Co* d'Nokt 


KP 


DcsMxamiic People's 


NZ 


NewZcahuwJ 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Coba 


KZ 


Kazakatan 


RO 


Roouxnm 






cz 


Czech Republic 


LC 


Saint Lada 


RU 








DE 


Germany 


U 


UfctaensteiA 


SD 








DK 


Dcnrrasrfc 


LK 


Sri Lanka 


SE 


Sweden 






FT. 


Euoroa 


LR 


Lfaerin 


SC 


Singapore 







WO 00/54095 PCT/DKWM00Q88 

1 

Method and apparatus for an optimum integrated process of homogenising 



The invention relates to a method as an apparatus for continuous homogenising or 
5 emulsifi cation of liquid, where the liquid in a ultrasound chamber with lamellas or 

guiding plates, especially placed on the outer walls of the chamber, but also possibly 

» 

with a place in the area up to this, can be submitted to a cinematic- mechanical 
treatment, as an example by stirring , and with an continuous stream, which 
subsequently is guided over the surface of several ultrasound generators. 

10 

Hitherto has it according to the US patent no. 3.614.069 been known to use 
ultrasound for emulsification or mixing by using varying frequencies and intensity. 
The disadvantage has here been that every single ultrasound transducer has been 
overloaded too much by and with a continuous and simultaneous driving of the 

15 whole arrangement of ultrasound transducers, why every single generator has not 
been able to drive with an optimum yield , and with this, with an optimum effect. 
Another disadvantage by the American system according to US. Patent no. 3.614.069 
is that it there by the mentioned construction and drifting method is unable to create 
or induce cavitation by high pressure, which just is known as the working 

20 conditions, which our actually invention optimum will be able to work under and by 
this generally our force of the invention. 

Hitherto have there also according to the German patent no. 14.44.377 been known 
to use apparatus, where lamellas are mounted direct on the outer wall for bettering a 

25 mechanical stirring. 

The disadvantage by this stationary system has especially been that the plates of the 
lamellas or the baffles only have been working as break for forced liquid stroking 
streaming. Where there in front and around these baffles then have been made an 
indirect mixing and a partial emulsifi cation. 

30 Has there then further, as mentioned in the German patent, been mounted horizontal 
laying plate rings, then will this arrangement restrain a necessary continuous flow 
of liquid down to the active surfaces of the ultra 9ound generators. 
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The purpose with the invention is to show a method as an apparatus of the in the 
beginning mentioned sort, as one now by this obtains, to be able to higher and 
essential better the given effect, for one by this optimum formed emulsion and 

homogenising of the actually liquids or viscous materials, which continuous have 

i. 

5 been guided to a mixer chamber. In the same time one obtain also not less to be able 

to drive the cavitation under very high pressure in the actually ultrasound chamber. 

; : ! 

According to the invention, this can be obtained respectively by a driving form for 
ultra sound transducers, and by the establish dynamic-physical state of the 
10 lamellas, and characteristic of, that j a majority of transducers axe driven in displaced 
succession, while at least in change one transducer is in rest, as that the lamellas 
during work can be given a rotating movement. 

Consexning to the ultrasound heads the function of invention will be shown under 
15 the driving. As one via our invention and the method for a specified transducer head 
can use higher effect than earlier known by "normally" driving, where one drive 
continuously. As one according to method and the invention by driving continuous 
let one ultrasound head of a quantity rest in shift. 

There has by this been obtained that the ultrasound bead can cool down, before its 
20 critical temperature for destruction has been reached Another advantage is also that 
the ultrasound head and its electrical insistence is lowering by cooling, why there 
further also here has been obtained an advantage. Among other things that one now 
can couple as drive the ultrasound heads more stabile, inside a lesser range of 
temperature. 

25 A further advantage is also that one, by continuous shift between the heads, further 
can obtain a higher degree of efficiency of the arrangement As a shift and stop will 
change the condition of cavitation, j so that the cavitation or emulsification can be 
more effective or maintain optimum driving in the liquid. 



30 In a specially embodiment of the arrangement, according to the invention, then can 
one further increase the cavitation; as emulsification of the liquid by driving the 
system under conditions of working, with or under extreme high pressure of 
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working, as an example 16 bar, and with time of stay of the premix in the field of 

' ' I' ■ 

ultrasound on ideal about 20*25 seconds. -Where one so in the same time here in or 
on every single transducer further use pulsing signals of ultrasound, with essential 
higher maximum impulses, which are higher here than the actually transducer would 
allow by a continuous driven. 

There has here been obtained that the system can be driven under very adverse 
conditions of cavitation, which the high pressure, as the generally short time of 
working, has been given. And in the same time with condition with pulsing 
ultrasound signals, with higher maximum impulse obtain to be able to get an extreme 
large effect of cavitation, and with this an optimum emulsification as homogenisation 
of the liquid in the chamber of the mixing. 



In another specially embodiment of the arrangement according to the invention, then 

work the system in the mixing chamber with homogenisation as e mul sification,' with 

i 

15 a working pressure on about 16 bar; and with pulsing ultrasound signals, with higher 
maximum pulses, than every single transducer by continuous driven can hold. And 
with further a running resting/ driving function, mentioned "riT of the transducers, 
and with also one in the same time pulsing driving or working between 15-120 kHz, 
or on an ideal working situation on between 20-50 kHz, for a flow of liquid on ideal 

20 4000 litres pr. hour. 

There have here been obtained that the driving or working in or with the mentioned 
limits of frequencies, and within the mentioned way to drive, optimise and make it 
possible for a continuous homogenising as emulsification of generally specific flows 
of liquids or quantities of liquid mass in an actually size of mixing chamber. 

25 

In another specially embodiment of the arrangement according to the invention, then 
can one let the lamellas rotate. 

One obtain by this further a cavitation effect, which come from the stroke of the 
liquid against the rotating single lamella or lamella ring or from similar 
30 arrangement. As the speed of the liquid further by the stroke has been accelerated / 
decelerated dependent of the direction of the rotating as the point of the stroke. 
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In another embodiment of the arrangement according to the invention, then can 
further one in the same time rotation be obtained of both the rings of the lamelias, 
which hold the single lamelias. And the lamelias can also be brought to rotate around 

its own axle. 

5 One obtain further by this an effect of homogenisation. Which specially could be 
intensified by the choice of direction of rotating, and the speed of the rotating of the 
lamelias and the ring itself. And this could even be opposite of each other, or with 
different speed of rotating. 

■ : r ' 

10 In another embodiment of the arrangement according to the invention, then can 
further the effect of emulsification be further increased of, - via that shape of the 
rotating lamelias have been twisted as a spiral in the length direction of the lamella 
itself. 

One have by this then obtained that the returning stroke of the liquid from the 
15 rotating lamella, and seen from the direction of length, then do not get the same 
picture in the cut or section of length. And in the same time, the liquid will not only 
be thrown horizontal out, but it will be thrown in slanting direction according to the 
pitch of the shape of the spiral of the single lamelias itself. And because of the 
lamella rotate, then will the next quantity of liquid take another direction. Why an 
20 optimum emulsification by this treatment has been obtained. 

• i 

The invention shall after this be explained in the following under reference to the 
drawing, where 

25 

Fig.l shows in perspective a ultrasound chamber for hamogenisatwn as 

emulsification of liquid, with guiding plates and driving or working of the 
ultrasound transducers in displaced order ,- 

30 

Fig.2 shows a ring of lamella- or guiding plates, which rotate together or 

jointly around or in the centre axle of the ultrasound chamber,- 
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Fig.3 shows in perspective and seen from the side a single vertical lamella-or 

guiding plate, which rotate around itself,- i 

5 Fig.3B shows a single rotating lamella-or guiding plate as Fig.3, but seen fiom 
upper, and 



Fig.4 shows a picture of pulsing guiding ultrasound signals. 



10 



ii . 



Fig.l Shows in perspective a ultrasound chamber 1 for homogenisation as 

emulsification of liquid(s) I as U, with guiding plates 2 and working or driven of 
ultrasound transducers 4 which self each and together work in displaced order. 
The figure shows an example of an embodiment with vertical placed chamber 1 or 
1 5 boiler 1, which self also in the same time make a pressure safe chamber oi mixing 
1. 

!' J 
! 

From above in the mixing chamber 1 according to the figure (Fig.l) can there ideally 
as an example be lead liquid respectively I as II, as one want mixed and 

20 homogenised for a total leaving mix 8 , as an example an emulsion 8. 

The liquids I as II, which in the .example of embodiment have been supplied from 
above in the chamber of mixing 1, will immediately after this be influenced of an 
arrangement of wheel of scoop 3. Where the just now partly mixed liquid I as II 
via the wheels of scoops 3 will be thrown against the guiding plates 2, and in the 

25 same time, because of the liquids I as U continuous have been supplied from above 
via simply lines,- then will the partly homogenised liquid be led against the bottom 
of the chamber 1 to the exhauster pipe 8, and to continued treatment via the 
ultrasound transducers 4. 

30 The ultrasound arrangement 4 can as shown on the figure ideal as an example consist 
of four ultrasound transducers 4. Which as an example could work in the field from 
1 8- 1 20 kHz, but still as here ideal as an example in the field from 20 -50 kHz. 
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An ideal cycle of mutual working operation for the transducers 4 will be by a 
continuous mutual changing 5 as "rif ' 5 between these. So that some of the 
transducers 4 drive, and other transducers 4 do not drive, 
5 As an example with that one drive or work with three transducers 4 at a time, and so 
successive working or driving of the common system of the transducers 4- As an 

i: » 

example by turning or shift one transducer 4 ahead in the common transducer 
system, and as an example and alternative by turning or shift 5 against the watch. 
And as an example ideal by driving three transducers 4 at a time. Where for that 

J 0 matter the one transducer 4 continuous in its "rif" 5 or changing will be new. 

! I . 
; [i • ■ 

The advantages by this driving form 5 will be that one will lower the effect of the 
"cross-talk" . Which will say that the transducers 4 works as receiver of mechanical 
energy there have been transformed to electrical energy. And in such a way end as 

15 heat in the electrical generators there drive the transducers 4. 

With the shown special shift or operation 5 and according to the invention, so give 
this driving form 5 a possibility to regular cooling of the transducers 4. And this will ■ 
make a better stability of the impedance as the resonance effect of the whole system. 
And moreover this driving form S or working form S will extend the living time of 

20 total the equipment 4. 

By further driving the transducers 4 with a pulsing cavitation 7, then you obtain in 
addition an optimal and total homogenising of the to the mix-chamber 1 supplied 
liquids I as II and even fluid mass too. As one then, qua this method 7, by a pulsing 
25 cavitation combined with a "rif - driving of the transducers itself, and under high 
working pressure as an example 16 bar obtain to make an extreme dense or 
homogen field of cavitation. And then where this field can be maintained of the 
following "week" signals 10. 

30 Fig.2 shows a ring of lamellas -or guiding plates 2, which rotate 9 together or 

joint around in the centre axle of the ultrasound chamber 1. 
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The system 2 could consist of as an alternative several rotating 9 ring systems or rims 
9' with vertical sitting plates of lamellas-or guiding plates 2. Where these 2 or the 
rims 9 f then perhaps alternative ideal could drive or work opposite each other 2, as 
9\ or perhaps with different speed or both working operations in combination. 

5 ! : . . 

When the plates of lameUas or guiding plates 2 rotate 9, then will this cause an extra 
mixing of the suppUed liquids I as n. And especially if the supplied liquids I as II in 
advantage already have been blended by an arrangement of paddle wheels 3 in the 
middle of mix-chamber 1. 

10 

Fig. 3 shows in perspective and seen from the side a single vertical lamella-or 

guiding plate 2, which rotate around itself. 

The arrangement 2 could of cause also be combined with the system, which is shown 
inFig.2. •'' 
15 The system will especially has an extra effect, if the system turn opposite of, what 
the arrangement of middle rings system 3 do. 

Fig.4 shows a picture of a pulsing 7 ultrasound signal 10, which drive or 

work as a whole. And which drive as a part of the "rif- driving of the ultrasound 

20 transducers 4, namely in a displace succession 5, with one transducer 4 in rest, by 
which there, by this summing up driving, has been obtained a specially effect namely 
a "synergi' -effect, in the effectiveness of the total effect of homogenising. And 
which effect therefore is larger than one logical could thm\e with or by evay one of 
the single section-operations or working forms 5 as 7, "looked" driven for itself and 

25 without the other working form as supplement . 



30 
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Claims I 



1 . Method for continuous homogenising or emulsifying of liquids (I as 
II), where the liquid (I as II) in a ultrasound chamber (1) with lamellas (2) or 

5 guiding plates (2), especially placed in the outer edge or wall of the chamber (1) , - 

but also fields up to this,- have been submitted a cinematic treatment as an example 

■ ■ i ? 

by stirring or mixing(3),- and where the liquids (I and II) in a continuous stream 
has been guided past the surface on more generators of ultrasound transducers (4), 
charateristic of, that a majority of ultrasound transducers (4) drive or work 
10 in a displaced succession (5), with a least one transducer (4) in change, and which 
in the same time is in rest. 

2. Ultrasound apparatus for continuous homogenising according 'claim 1, 
charateristic of, to be able to increase the cavitation as the emulsifying of 

15 the liquid (I as II), by driving the system under conditions of working with or under 
extreme pressure of working ideal as an example 1 6 bar, and with delaying times on 
ideal about 20-25 seconds, and where one or you in the same time on each single 
transducer (4) use pulsing ultrasound signals (7) with essential higher maximum 
impulses (10) , which are higher (10) than the actually transducer (4) would allow 

20 under a continuous drift . 

3. Ultrasound apparatus for continuous homogenising according to claim 
1 as 2, charateristic of, that one drive the pulsing ultrasound signals (7) as 
resting/driving functional - M rif ' (5), and with one in the same time frequency (10 ? ) on 

25 between 1 5-1 20 kHz, or ideal normally on between 20-50 kHz, 

4. Ultrasound apparatus for continuous homogenising according; claim 1 , 
charateristic of, that the lamellas (2) in the mixing chamber (1) under drift 
can be given a rotation movement 



30 



5. Ultrasound apparatus for continuous homogenising according to claim 

1, charateristic of, to have one as several rings of lamellas (9 f ) in the 
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mixing chamber (1) , which can rotated (9) around itself or themseive, alternative to 

i 1 ■ p •! 

have one as more rings of lamellas (9*), where every single lamella (2) can rotate 
around itself, and as alternative an embodiment, where one can combine both 
rotation systems together. 

5 

6. Ultrasound apparatus for continuous homogenising according to claim 

1, charateristic of, that every lamella (2) or single of them, in the mixing 
chamber (1), in itself can be made twisted or made in a shape of spiral oriih a like 
10 embodiment or shape. 
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